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1
MEMS PACKAGE STRUCTURE

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention generally relates to a chip package
structure. More particularly, the present invention relates to a
microelectromechanical system (MEMS) package structure.

2. Description of Related Art

Microelectromechanical system (MEMS) is a microelec-
tromechanical device fabricated in a microminiaturized pack-
age structure, and the fabricating technique thereof is quite
similar to the technique of fabricating integrated circuits
(ICs). However, interactions, for example, about mechanics,
optics, or magnetic force between the MEMS device and
surrounding environment are more than that of the conven-
tional IC.

The MEMS device may include micro-sized electrome-
chanical components (for example, switches, mirrors, capaci-
tors, accelerometers, sensors, capacitive sensors, or actuators
etc.), and the MEMS device may be integrated with the IC in
amanner of single block, thereby greatly modifying insertion
loss or electrical isolation effect of the overall solid-state
device. However, in the macroscopic world of the entire pack-
age structure, the MEMS device is extremely fragile and may
be impacted by slight static electricity or surface tension at
any moment to cause failure. Therefore, in order to prevent
the MEMS device from contaminations or damages, usually
the MEMS device is sealed in a space between the chip and
the lid.

FIG. 1 is a schematic view of a conventional MEMS pack-
age structure. Referring to FIG. 1, a conventional MEMS
package structure 10 comprises a cover plate 12, a chip 14, a
sealant 16 and MEMS devices 18. The cover plate 12 is fixed
on the chip 14 with the sealant 16, such that the MEMS
devices 18 are sealed in a space between the chip 14 and the
cover plate 12.

However, in the conventional MEMS package structure 10,
although the space between the chip 14 and the cover plate 12
is sealed by the sealant 16, the sealant 16 may crack and the
moisture may permeate into the space between the chip 14
and the cover plate 12 easily after using a period of time in
high humidity environment due to a large gap between the
cover plate 12 and the chip 14, thereby affecting the normal
operation of the MEMS devices 18.

SUMMARY OF THE INVENTION

Accordingly, the present invention is directed to a MEMS
package structure which provides better moisture resistance
property.

The present invention provides a microelectromechanical
system (MEMS) package structure comprising a chip, a
MEMS device, a lid, a sealant and a first moisture barrier. The
chip comprises an active surface. The MEMS device is dis-
posed on the active surface. The lid covers on the chip and
comprising a recess, wherein the MEMS device is in the
recess. The sealant is disposed between the chip and the lid so
as to seal the recess, wherein a thickness of the sealant is less
than a height of the MEMS device. The first moisture barrier
is coated around the chip, the sealant and the lid.

According to an embodiment of the present invention, the
MEMS package structure further comprises a first substrate,
a second substrate and a second moisture barrier. The first
substrate has a cavity, wherein the chip, the MEMS device,
the lid, the sealant and the first moisture barrier are disposed
in the cavity. The second substrate is disposed on the first
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substrate to cover the cavity. The second moisture barrier is
sealed at a boundary zone between the first substrate and the
second substrate.

According to an embodiment of the present invention, the
MEMS package structure further comprises a molding com-
pound, disposed in the cavity and sealed around the first
moisture barrier.

According to an embodiment of the present invention, a
projective region of the molding compound formed on the
first moisture barrier covers that of the sealant formed on the
first moisture barrier.

According to an embodiment of the present invention, the
MEMS package structure further comprises a moisture
absorption element, disposed in the cavity.

According to an embodiment of the present invention, the
second substrate has an area covering the sealant.

According to an embodiment of the present invention, the
recess has a top surface opposite to the active surface, and a
distance between the top surface and the active surface is
larger than mirror tilt height.

According to an embodiment of the present invention, a
thickness of the sealant is approximately from 1 micrometer
to 10 micrometer.

According to an embodiment of the present invention, the
MEMS device comprises a mirror, a switch, a capacitor, an
accelerometer, a sensor or an actuator.

According to an embodiment of the present invention, a
material of the sealant comprises epoxy resin.

Based on the above-mentioned description, the MEMS
package structure of the present invention applies the lid
having the recess for accommodating the MEMS device so as
to reduce the height of the peripheral gap between the chip
and the 1id, the sealant disposed between the peripheral gap
seals the recess, so that the MEMS package structure of the
present invention provides better moisture resistance prop-
erty. In addition, the first moisture barrier coated around the
chip, the lid and the sealant provides a double protection to
prevent the moisture from permeating to the recess. Besides,
the second moisture barrier provides a third protection to seal
the chip, the MEMS device, the lid, the sealant and the first
moisture barrier in the cavity enclosed by the first substrate
and the second substrate. Moreover, the molding compound
disposed in the cavity is glued around the first moisture bar-
rier to provide a fourth protection. Furthermore, the moisture
absorption element disposed in the cavity provides a fifth
protection to absorb the moisture in the cavity.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings are included to provide a
further understanding of the invention, and are incorporated
in and constitute a part of this specification. The drawings
illustrate embodiments of the invention and, together with the
description, serve to explain the principles of the invention.

FIG. 1 is a schematic view of a conventional MEMS pack-
age structure.

FIG. 2 is a schematic view of a MEMS package structure
according to an embodiment of the invention.

FIG. 3 is a schematic view of a MEMS package structure
according to another embodiment of the invention.

FIG. 4 is a schematic view of a MEMS package structure
according to still another embodiment of the invention.

DESCRIPTION OF THE EMBODIMENTS

Reference will now be made in detail to the present pre-
ferred embodiments of the invention, examples of which are
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illustrated in the accompanying drawings. Wherever pos-
sible, the same reference numbers are used in the drawings
and the description to refer to the same or like parts.

FIG. 2 is a schematic view of a MEMS package structure
according to an embodiment of the invention. Referring to
FIG. 2, a microelectromechanical system (MEMS) package
structure 100 of the embodiment comprises a chip 110, at
least one MEMS device 120, a1lid 130, a sealant 140 and a first
moisture barrier 150. The chip 110 comprises an active sur-
face 112. The chip 110 is, for example, an optical sensor chip
such as a charge couple device (CCD) or a complementary
metal-oxide-semiconductor (CMOS), and the active surface
112 is, for example, a photo sensitive region. But the types of
the chip 110 and the active surface 112 are not limited thereto.

The MEMS devices 120 are disposed on the active surface
112. In the embodiment, the MEMS devices 120 are mirrors,
but the MEMS devices 120 also can be switches, capacitors,
accelerometers, sensors or actuators, the type of the MEMS
120 device is not limited thereto.

The 1id 130 is transparent, so that an external light beam
(not shown) is capable of passing through the lid 130 to the
MEMS devices 120 and the active surface 112 of the chip 110.
As shown in FIG. 2, the 1id 130 covers on the chip 110 and
comprises a recess 132, and the MEMS device 120 is in the
recess 132. The recess 132 has a top surface 132a opposite to
the active surface 112. In the embodiment, a distance D
between the top surface 132a and the active surface 112 is
larger than mirror tilt height, for example 10 micrometer, and
aheight H of a peripheral gap between the chip 110 and the lid
130 is approximately from 1 micrometer to 10 micrometer.
That is, the height H of the peripheral gap between the chip
110 and the 1id 130 is less than the distance D between the top
surface 132a and the active surface 112.

The sealant 140 is disposed at the peripheral gap between
the chip 110 and the lid 130 so as to seal the recess 132. As
shown in FIG. 2, a thickness of the sealant 140 is less than a
height of the MEMS device 120. The thickness of the sealant
140 is limited by the height H of the peripheral gap between
the chip 110 and the 1id 130. Therefore, the thickness of the
sealant 140 is approximately from 1 micrometer to 10
micrometer varied with the height H of the peripheral gap
between the chip 110 and the lid 130.

It should be noted that the sealant 140 is an organic poly-
mer compound, for example, an epoxy resin. The molecular
structure of the organic compound has many hydrophilic
groups, thus having the ability to block the external contami-
nation and moisture, but the molecular structure cannot
totally block the reaction of the hydrophilic groups and the
moisture. Therefore, in the embodiment, the first moisture
barrier 150 is coated around the chip 110, the sealant 140 and
the lid 130 so as to effectively block the reaction of the
hydrophilic groups of the sealant 140 and the moisture, and
further enhance the impermeability of the recess 132. In this
manner, the MEMS devices 120 are able to operate normally
in the MEMS package structure 100.

In this embodiment, the first moisture barrier 150 can be
formed by the chemical vapor deposition (CVD) or physical
vapor deposition (PVD) technique, but the forming method of
the first moisture barrier 150 is not limited thereto. In addi-
tion, a material of the first moisture barrier 150 can be an
inorganic insulating material with a higher compaction, for
example, silica, silicon nitride, silicon oxynitride, or other
nitride, oxide, and oxynitride which do not contain the hydro-
philic group, so the moisture resistance of the first moisture
barrier 150 is stronger than that of the sealant 140. That is, the
inorganic insulating material does not have the hydrophilic
group, and will not react with the moisture, thereby effec-
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tively isolating the moisture. Hence, the first moisture barrier
150 is able to provide a double protection, so that a permeat-
ing probability of the moisture can be lowered.

Comparing to the conventional MEMS package structure
10, the MEMS package structure 100 of the embodiment has
the small peripheral gap between the chip 110 and the 1id 130,
the sealant 140 seals the small peripheral gap between the
chip 110 and the lid 130, and the first moisture barrier 150 is
coated around the chip 110, the lid 130 and the sealant 140.
Therefore, the MEMS package structure 100 of the embodi-
ment provides better moisture resistance property.

FIG. 3 is a schematic view of a MEMS package structure
according to another embodiment of the invention. Referring
FIG. 3, a difference between a MEMS package structure 200
of'the embodiment and the MEMS package structure 100 of
the above embodiment is that, the MEMS package structure
200 of the embodiment further comprises a first substrate 260,
a second substrate 270 and a second moisture barrier 280. In
detail, the first substrate 260 has a cavity 262. A chip 210, a
MEMS device 220, alid 230, a sealant 240 and a first moisture
barrier 250 are disposed in the cavity 262. The second sub-
strate 270 is disposed on the first substrate 260 to cover the
cavity 262, and the second moisture barrier 280 is sealed at a
boundary zone between the first substrate 260 and the second
substrate 270.

Hence, in the MEMS package structure 200, the first sub-
strate 260, the second substrate 270 and the second moisture
barrier 280 are capable of providing a third protection so as to
prevent moisture from permeating to the recess 232 and caus-
ing the MEMS devices 220 malfunction.

In addition, in the embodiment, the second substrate 270 is
transparent, so that an external light beam (not shown) is
capable of passing through. The second substrate 270 has an
area 272 covering the sealant 240, and the area 272 is a black
area in the embodiment. In other words, a projective region of
the area 272 formed on the chip 210 covers a projective region
of'the sealant 240 formed on the chip 210. Therefore, the area
272 blocks the external light beam from emitting to the seal-
ant 240, so that a degradation probability of the sealant 240
can be lowered.

FIG. 4 is a schematic view of a MEMS package structure
according to still another embodiment of the invention. Refer-
ring FIG. 4, a difference between a MEMS package structure
300 of the embodiment and the MEMS package structure 200
of the above embodiment is that, the MEMS package struc-
ture 300 of the embodiment further comprises a molding
compound 390 and a moisture absorption element 395. The
molding compound 390 is disposed in the cavity 362 and
glued around the first moisture barrier 350. As shown in FIG.
4, a projective region of the molding compound 390 formed
on the first moisture barrier 350 covers that of the sealant 340
formed on the first moisture barrier 350. That is, the molding
compound 390 is able to provide a fourth protection for
enhancing the physical structures of the sealant 340 and the
first moisture barrier 350 so as to lower the cracking prob-
ability of the sealant 340 and the first moisture barrier 350.

Besides, the moisture absorption element 395 is disposed
in the cavity 362 enclosed by the first substrate 360 and the
second substrate 370 to provide a fifth protection. The mois-
ture permeating to the cavity 362 would be absorbed by the
moisture absorption element 395 before entering to the recess
332 50 as to keep the MEMS devices 320 operating normally.

In sum, the MEMS package structure of the present inven-
tion applies the lid having the recess for accommodating the
MEMS device so as to reduce the height of the peripheral gap
between the chip and the lid, the sealant disposed between the
peripheral gap seals the recess, so that the MEMS package
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structure of the present invention provides better moisture
resistance property. In addition, the first moisture barrier
coated around the chip, the lid and the sealant provides the
double protection to prevent the moisture from permeating to
the recess. Besides, the second moisture barrier provides the
third protection to seal the chip, the MEMS device, the lid, the
sealant and the first moisture barrier in the cavity enclosed by
the first substrate and the second substrate. Moreover, the
molding compound disposed in the cavity is glued around the
first moisture barrier to provide the fourth protection. Further-
more, the moisture absorption element disposed in the cavity
provides the fifth protection to absorb the moisture in the
cavity.

It will be apparent to those skilled in the art that various
modifications and variations can be made to the structure of
the present invention without departing from the scope or
spirit of the invention. In view of the foregoing, it is intended
that the present invention cover modifications and variations
of this invention provided they fall within the scope of the
following claims and their equivalents.

What is claimed is:
1. A microelectromechanical system (MEMS) package
structure, comprising:
a chip, comprising an active surface
a MEMS device, disposed on the active surface;
alid, covered on the chip and comprising a recess, wherein
the MEMS device is in the recess;
asealant, disposed between the chip and the lid so as to seal
the recess, wherein a thickness of the sealant is less than
a height of the MEMS device; and
a first moisture barrier, coated around the chip, the sealant
and the lid.
2. The MEMS package structure according to claim 1,
further comprising:
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a first substrate, having a cavity, wherein the chip, the
MEMS device, the lid, the sealant and the first moisture
barrier are disposed in the cavity;

a second substrate, disposed on the first substrate to cover
the cavity; and

a second moisture barrier, sealed at a boundary zone
between the first substrate and the second substrate.

3. The MEMS package structure according to claim 2,

further comprising:

a molding compound, disposed in the cavity and sealed
around the first moisture barrier.

4. The MEMS package structure according to claim 3,
wherein a projective region of the molding compound formed
on the first moisture barrier covers that of the sealant formed
on the first moisture barrier.

5. The MEMS package structure according to claim 2,
further comprising:

a moisture absorption element, disposed in the cavity.

6. The MEMS package structure according to claim 2,
wherein the second substrate has an area covering the sealant.

7. The MEMS package structure according to claim 1,
wherein the recess has a top surface opposite to the active
surface, the MEMS device has a mirror, and a distance
between the top surface and the active surface is larger than
mirror tilt height.

8. The MEMS package structure according to claim 1,
wherein a thickness of the sealant is approximately from 1
micrometer to 10 micrometer.

9. The MEMS package structure according to claim 1,
wherein the MEMS device comprising a mirror, a switch, a
capacitor, an accelerometer, a sensor or an actuator.

10. The MEMS package structure according to claim 1,
wherein a material of the sealant comprises epoxy resin.
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